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(54) Method for producing aqueous ethylene-viny I alcohol copolymer composition 



(57) Provided is a method for producing an aqueous 
ethylene-vinyl alcohol copolymer (EVOH) composition 
that ensures efficient removal of alcohol not worsening 
the environment in and around working areas. Also pro- 
vided are EVOH pellets of the aqueous composition, 
which can be produced stably and can be washed rap- 
idly. The production method comprises introducing an 
EVOH solution that contains at least 50 parts by weight, 
relative to 100 parts by weight of EVOH therein, of an 
alcohol having a boiling point of not higher than 100 6 C, 



into a vessel, and contacting it with water vapor in the 
vessel, thereby letting the alcohol out along with water 
vapor and taking the resulting aqueous EVOH compo- 
sition that contains from 0 to 10 parts by weight of the 
alcohol and from 1 0 to 500 parts by weight of water, rel- 
ative to 1 00 parts by weight of EVOH therein, out of the 
vessel. The EVOH pellets are obtained by cutting the 
aqueous EVOH composition obtained in the production 
method. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention: 

[0001] The present invention relates to a method for 
producing an aqueous ethylene- vinyl alcohol copolymer 
(EVOH) composition, and to pellets of EVOH obtained 
according to the production method. 

Description of the Related Art: 

[0002] EVOH is a useful polymer material having 
good oxygen barrier properties, aroma retentiveness, oil 
resistance, antistatic properties and mechanical 
strength, and is widely used for films, sheets, contain- 
ers, etc. One general method of producing EVOH com- 
prises saponifying an ethylene-vinyl ester copolymer 
that is obtained through polymerization of ethylene with 
a vinyl ester of a fatty acid such as vinyl acetate or the 
like, in an alcohol-containing organic solvent in the pres- 
ence of a saponification catalyst. 
[0003] For post-treating the alcohol solution of EVOH 
obtained through saponification, for example, Japanese 
Patent Publication No. 38634/1972 (USP 3,847,845) 
discloses a method of producing EVOH pellets which 
comprises adding water to an optionally-concentrated 
methanol solution of EVOH to such a degree that no 
EVOH deposit is formed therein to prepare a methanol- 
water mixed solution of EVOH that contains from 15 to 
45 % by weight of EVOH, then extruding it into strands 
in water or in a methanol-water mixed solution having a 
lower methanol concentration that the EVOH solution, 
at 50°C or lower, and thereafter cutting the strands. 
They say that the methanol concentration in the meth- 
anol-water mixed solution in the coagulating bath pref- 
erably falls between 1 0 and 50% by weight. They further 
say that the pellets thus obtained are porous and can 
be readily washed with water to remove the saponifica- 
tion catalyst residue and that the pellets are easy to han- 
dle in the subsequent washing and drying step. 
[0004] Regarding the process of adding water to a 
methanol solution of the EVOH after saponification, for 
example, demonstrated in Example 1 of Japanese Pat- 
ent Laid-Open No. 90927/1999 (EP 937,557) is a meth- 
od of producing a completely transparent, uniform meth- 
anol/water solution of EVOH, which comprises adding 
an aqueous methanol solution having a water content 
of 62.5 % by weight to a methanol solution of EVOH hav- 
ing an EVOH content of 30 % by weight, under an aze- 
otropic condition at 100 °C to 110 C C under a pressure 
of 3 kg/cm 2 G so as to remove methanol until the EVOH 
content of the resulting EVOH solution increases up to 
40 % by weight. 

[0005] However, in the method of producing EVOH 
pellets by coagulating an EVOH solution that contains 
a large amount of methanol, the alcohol often vaporizes 



in the step of coagulation. The alcohol vapor worsens 
the working environment and injures the health of the 
workers, and, in addition, it has negative influences on 
the area around the working site. Therefore, improving 
5 the method is desired. 

[0006] In case where EVOH having an ethylene con- 
tent of smaller than 20 mol% and/or a degree of sapon- 
ification of smaller than 95 % is processed according to 
the method as above, EVOH strands are difficult to form 

io in the coagulating bath since the coagulation rate of 
EVOH in the bath is low. As a result, the EVOH strands, 
even though formed, are often miscut and are often con- 
taminated with fine powder. Anyhow, stable production 
of EVOH pellets in the method is difficult. Even EVOH 

is having an ethylene content of 20 mor% or more and/or 
a degree of saponification of 95 % or more is poorly co- 
agulated or is difficult to handle, when it is coagulated 
in strands at an increased coagulation rate through an 
increased number of nozzles so as to increase the pro- 

20 duction efficiency, and, as a result, its strands are often 
miscut and stable production of its pellets is not easy. 
[0007] In addition, the EVOH pellets obtained in the 
conventional methods contain alcohol and the catalyst 
residue in saponification, alkali metal salts, and there- 

25 fore require washing to remove them. To increase the 
washing speed, elevating the temperature of the wash- 
ing liquid will be effective. However, if the temperature 
is elevated too high, the pellets will fuse as they contain 
alcohol. Therefore, the problem is that the washing 

30 speed could not be increased so high. 

SUMMARY OF THE INVENTION 

[0008] Accordingly, one aim of the present invention 
is to provide a method for producing an aqueous EVOH 
composition that ensures efficient removal of alcohol not 
worsening the environment in and around working are- 
as. Another aim is to provide EVOH pellets of the aque- 
ous composition which can be produced stably and can 
be washed rapidly. 

[0009] We, the present inventors have assiduously 
studied, and have found that the problems noted above 
can be solved by providing a method for producing an 
aqueous ethylene-vinyl alcohol copolymer composition 
that comprises contacting an alcohol-containing ethyl- 
ene-vinyl alcohol copolymer solution with water vapor 
to thereby remove the alcohol along with water vapor. 
[0010] Specifically, one aspect of the invention is a 
method for producing an aqueous ethylene-vinyl alcohol 
copolymer composition, which comprises introducing 
an ethylene-vinyl alcohol copolymer solution that con- 
tains at least 50 parts by weight, relative to 1 00 parts by 
weight of the ethylene-vinyl alcohol copolymer therein, 
of an alcohol having a boiling point of not higher than 
1 00°C, into a vessel, and contacting It with water vapor 
in the vessel, thereby letting the alcohol out along with 
water vapor and taking the resulting aqueous ethylene- 
vinyl alcohol copolymer composition that contains from 
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0 to 1 0 parts by weight of the alcohol and from 1 0 to 500 
parts by weight of water, relative to 100 parts by weight 
of the ethylene-vinyl alcohol copolymer therein, out of 
the vessel. 

[0011] In the production method, preferably, the eth- 
ylene-vinyl alcohol copolymer solution is continuously 
introduced into the vessel. Also preferably, the ethylene- 
vinyl alcohol copolymer solution is contacted with water 
vapor in a column vessel, or is contacted therewith in 
countercurrent flow. 

[0012] In one preferred embodiment of the method, 
the ethylene-vinyl alcohol copolymer solution is intro- 
duced into the vessel through its upper part with water 
vapor through its lower part, and the aqueous ethylene- 
vinyl alcohol copolymer composition is taken out of the 
vessel through its lower part with the alcohol being let 
out through its upper part along with water vapor. 
[0013] Also preferably, the amount of water vapor to 
be introduced into the vessel falls between 0.3 and 30 
times in terms of the ratio by weight to the amount of the 
ethylene-vinyl alcohol copolymer solution introduced 
thereinto. Also preferably, the temperature in the vessel 
in which the ethylene-vinyl alcohol copolymer solution 
is contacted with water vapor falls between 1 00°C and 
150°C and the pressure therein falls between 1 and 6 
kg/cm 2 . 

[0014] Also preferably, the alcohol to be used in the 
production method is methanol. Also preferably, the eth- 
ylene content of the ethylene-vinyl alcohol copolymer 
falls between 3 and 70 mol% and the degree of sapon- 
ification thereof is at least 80 mol%. 
[0015] Another aspect of the invention is ethylene-vi- 
nyl alcohol copolymer pellets which are produced by 
cutting the aqueous ethylene-vinyl alcohol copolymer 
composition obtained in the production method. For 
these, preferably, a melt of the aqueous ethylene-vinyl 
alcohol copolymer composition is extruded into strands 
in a coagulating bath and the thus-coagulated strands 
are cut. Also preferably, a melt of the aqueous ethylene- 
vinyl alcohol copolymer composition is directly cut. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] 

Fig. 1 is a schematic view showing the apparatus 
used in Example 1 for producing EVOH pellets. 
Fig. 2 is a schematic view showing one example of 
the constitution of a hot cutter used in the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0017] In general. EVOH for use in the invention is ob- 
tained by saponifying an ethylene-vinyl ester copolymer. 
Its ethylene content generally falls between 3 and 70 
mol%. For ensuring good melt moldability of the resin 
composition to give moldings with good gas barrier 
properties, the ethylene content of EVOH preferably 



falls between 1 0 and 60 mol%, more preferably between 
20 and 55 mor%, most preferably between 25 and 55 
mol%. The degree of saponification of the vinyl ester 
moiety to give the vinyi alcohol moiety in EVOH is gen- 
5 erally at least 80 mof%, but preferably at least 95 mol%, 
more preferably at least 99 mol% to ensure moldings 
with good gas barrier properties. 
[001 8] EVOH having an ethylene content of from 3 to 
20 mol% is preferred, as soluble in water, and an aque- 
10 ous solution of EVOH of the type is an excellent coating 
material with good stability capable of being formed into 
coating films with good barrier properties. 
[0019] EVOH having a degree of saponification of 
from 80 to 95 mol% may be used for improving the mold- 
's ability and workability of resin compositions. Though it 
may be used alone, but is preferably blended with EVOH 
having a degree of saponification of higher than 99 
mol%. 

[0020] In point of the production process, however, 
20 EVOH having an ethylene content of from 3 to 20 mol% 
and EVOH having a degree of saponification of from 80 
to 95 mol% are both problematic in that the methanol 
solution of EVOH of either type is difficult to extrude and 
coagulate into strands in a coagulating bath. The inven- 
ts tion has made it possible to readily coagulate EVOH of 
these types to stably produce their pellets. To that effect, 
the meaning of the invention is significant. 
[0021] In general, the melt moldability of EVOH hav- 
ing an ethylene content of smaller than 3 mol% is not 
30 good, and the waterproofness, the hot water resistance 
and the gas barrier properties at high humidity of EVOH 
of the type are often poor. On the other hand, the barrier 
properties and the printability of EVOH having an ethyl- 
ene content of larger than 70 mol% are often poor. The 
35 barrier properties, the yellowing resistance and the 
moisture resistance of EVOH having a degree of sapon- 
ification of smaller than 80 mol% are often unsatisfac- 
tory. 

[0022] The method of producing EVOH for use in the 

40 invention is described concretely. To produce it, for ex- 
ample, ethylene is polymerized with a vinyl ester in any 
desired manner including not only solution polymeriza- 
tion but also suspension polymerization, emulsion po- 
lymerization and bulk polymerization and in any desired 

45 mode of continuous or batch wise polymerization. One 
example of batchwise solution polymerization to pro- 
duce the polymer is described, for which the polymeri- 
zation condition is as follows. Solvent: 
[0023] Alcohols having a boiling point of not higher 

so than 1 00°C are used. In view of the solubility of ethyl- 
ene-vinyl ester copolymers and EVOH therein and of the 
handlabilfty thereof, such alcohols are used. The boiling 
point of the alcohols to be used must not be higher than 
1 00°C, and the reason is because the alcohol of which 

55 the boiling point is lower than that of water is efficiently 
substituted with water in the process of substituting it 
with water. Preferably, the boiling point of the alcohols 
for use herein is not higher than 80° C, more preferably 
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not higher than 70°C. 

[0024] Alcohols having a boiling point of not higher 
than 100°C include, for example, methyl alcohol, ethyl 
alcohol, n-propyl alcohol, isopropyl alcohol and t-butyl 
alcohol. Methyl alcohol is especially preferred for use 
herein. Catalyst: 

[0025] Usable are azonitrile-type initiators such as 
2,2-azobisisobutyronitrile, 2,2-azobis-(2,4-dimethylva- 
leronltrile), 2,2-azobis-(4-methoxy-2,4-dimethylva- 
leronitrile) and 2,2-azobis-(2-cyciopropylpropionitrile); 
and organic peroxide-type initiators such as isobutyryl 
peroxide, cumyl peroxyneodecanoate, di isopropyl per- 
oxycarbonate, di- n-propyl peroxydicarbonate, t-butyl 
peroxyneodecanoate, lauroyl peroxide, benzoyl perox- 
ide and t-butyl hydroperoxide. Vinyl ester: 
[0026] Usable are vinyl acetate and vinyl esters of fat- 
ty acids (e.g., vinyl propionate, vinyl pivalate). Preferred 
is vinyl acetate. EVOH for use herein may contain a 
comonomer component of a vinylsilane compound in an 
amount of from 0.0002 to 0.2 mol%. The vinylsilane 
compound includes, for example, vinyltrimethoxysilane, 
vinyltriethoxysilane, vinyltn'O-methoxyethoxyJsilane 
and Y-methacryloxypropylmethoxysilane. Of those, pre- 
ferred are vinyltrimethoxysilane and vinyltriethoxysi- 
lane. 

[0027] The polymerization condition is as follows. 

(1) Temperature: 20° C to 90° C, preferably 40° C to 
70°C. 

(2) Time: 2 to 15 hours, preferably 3 to 11 hours. 

(3) Degree of polymerization: 1 0 % to 90 %, prefer- 
ably 30 % to 80 % relative to the vinyl ester used. 

(4) Resin content of the polymer solution: 5 % to 85 
%, preferably 20 % to 70 %. 

(5) Ethylene content of the copolymer: 3 to 70 
mol%, preferably 10 to 60 mol%, more preferably 
20 to 55 mol%, most preferably 25 to 55 mol%. 

[0028] Except for ethylene and vinyl esters, any other 
minor comonomers capable of copolymerizing with 
them may be present in the polymerization system. The 
comonomers include, for example, a-olefins such as 
propylene, isobutylene, ooctene and a-dodecene; un- 
saturated acids such as acrylic acid, methacrylic acid, 
crotonic acid, maleic acid and itaconic acid, and their 
anhydrides, salts, or mono- or di-alkyi esters; nitrites 
such as aery lonitrile and methacrylonitrile; amides such 
as acrylamide and methacrylamide; olefinsulfonic acids 
such as ethylenesulfonicacid, ally {sulfonic acid and me- 
thalfylsulfonic acid, and their salts; alkyl vinyl ethers, vi- 
nyl ketones, N-vinylpyrrolidone, vinyl chloride and vinyli- 
dene chloride. 

[0029] After the monomers have been polymerized 
for a predetermined period of time to give the intended 
copolymer having a predetermined degree of polymer- 
ization, a polymerization inhibitor may be added thereto, 
if desired. Then, the non -reacted ethylene gas is evap- 
orated away, and the non-reacted vinyl ester is purged 



away. To purge the non-reacted vinyl ester from the eth- 
ylene-vinyl ester copolymer solution from which ethyl- 
ene has been evaporated away, for example, the copol- 
ymer solution is continuously run into a column filled with 

5 raschig rings, through the upper part of the column at a 
constant flow rate, while a vapor of an organic solvent, 
preferably an alcohol having a boiling point of not higher 
than 100°C, most preferably methanol is jetted into the 
column through its lower part, whereby a mixed vapor 

10 of the organic solvent and the non-reacted vinyl ester is 
run off from the column through its top, and the copoly- 
mer solution from which the non-reacted vinyl ester was 
removed is taken out of the column through its bottom. 
[0030] An alkali catalyst is added to the copolymer so- 

15 lution from which the vinyl ester was removed, and the 
vinyl ester moiety of the copolymer is saponified. For 
this, employable is any of continuous or batchwise sa- 
ponification. The alkali catalyst includes, for example, 
sodium hydroxide, potassium hydroxide, and alkali met- 

20 al alcoholates. One example of batchwise saponifica- 
tion is described, for which the condition is as follows. 

(1 ) Concentration of copolymer solution: 1 0 % to 50 

%. 

25 (2) Reaction temperature: 30°C to 65°C. 

(3) Amount of catalyst: 0.02 to 1.0 equivalent 
(based on the vinyl ester moiety). 

(4) Time: 1 to 6 hours. 

30 [0031 ] The EVOH solution obtained through the reac- 
tion generally contains at least 50 parts by weight, rela- 
tive to 100 parts by weight of EVOH therein, of the al- 
cohol having a boiling point of not higher than 100 C C. 
The alcohol content of the solution is preferably at least 

35 70 parts by weight, more preferably at least 80 parts by 
weight. Also preferably, the alcohol content is at most 
1 000 parts by weight, more preferably at most 500 parts 
by weight. Having the alcohol content falling within the 
range, the EVOH solution is well fluid and the EVOH 

40 resin is produced efficiently. The alcohol is preferably 
methanol. 

[0032] The saponified EVOH solution is not limited to 
the alcohol solution as above. If desired, it may contain 
any other solvent such as water, and may be in the form 
45 of a solution in such a mixed solvent. For adding water 
thereto, for example, referred to are the prior art meth- 
ods mentioned above. 

[0033] The present invention is a method for produc- 
ing an aqueous ethylene-vinyl alcohol copolymer com- 

50 position, which comprises introducing an ethylene-vinyl 
alcohol copolymer solution that contains at least 50 
parts by weight, relative to 1 00 parts by weight of the 
ethylene-vinyl alcohol copolymer therein, of an alcohol 
having a boiling point of not higher than 1 00°C, such as 

55 that produced in the manner as above, into a vessel, 
and contacting it with water vapor in the vessel, thereby 
letting the alcohol out along with water vapor and taking 
the resulting aqueous ethylene-vinyl alcohol copolymer 
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composition that contains from 0 to 1 0 parts by weight 
of the alcohol and from 1 0 to 500 parts by weight of wa- 
ter, relative to 100 parts by weight of the ethylene-vinyl 
alcohol copolymer therein, out of the vessel. 
[0034] As so mentioned hereinabove, the EVOH so- 5 
lution prepared through saponification generally con- 
tains much alcohol. In the invention, the EVOH solution 
of the type is introduced into a vessel and is contacted 
with water vapor therein, whereby the alcohol is let out 
along with water vapor and the resulting aqueous EVOH 
composition having a reduced alcohol content is taken 
out of the vessel. 

[0035] The mode of contacting the EVOH solution 
with water vapor in a vessel is not specifically defined, 
and may be any of contin uous or batchwise modes. The 
shape of the vessel to be employed for it is not also spe- 
cifically defined. For continuous systems, however, pre- 
ferred is a column vessel; and for batchwise systems, 
preferred is a tank vessel. From the viewpoint of pro- 
duction efficiency, preferred are continuous systems for 
industrial production. Examples of the column vessel 
are plate columns such as porous plate columns or bub- 
ble-cap towers, and packed columns such as those filled 
with a ring-type filler. 

[0036] The EVOH solution and water vapor intro- 
duced into a vessel are preferably contacted with each 
other in countercurrent flow therein, from the viewpoint 
of the efficiency of alcohol removal. For example, one 
preferred embodiment of the method comprises intro- 
ducing an EVOH solution into a column vessel through 
its upper part and water vapor through its lower part so 
that the two are contacted with each other in counter- 
current flow in the vessel, and taking the resulting aque- 
ous EVOH composition out of the vessel through its low- 
er part with the released alcohol being let out through 
the upper part of the vessel along with water vapor. The 
alcohol vapor and water vapor having been thus let out 
through the upper part of the column vessel are con- 
densed in a condenser and the resulting aqueous alco- 
hol solution is taken out. If desired, it may be purified 
and recycled. 

[0037] Regarding the amount of water vapor to be in- 
troduced into the vessel, if it is too small, the alcohol 
removal efficiency will be low; but if too large, it will in- 
crease the production costs. Accordingly, the amount of 
water vapor to be introduced preferably falls between 
0.3 and 30 times in terms of the ratio by weight to the 
amount of the EVOH solution introduced into the vessel, 
more preferably between 0.5 and 10 times, even more 
preferably between 0.7 and 5 times. The water vapor to 
be contacted with the EVOH solution may contain at 
most 10 parts by weight of an alcohol, relative to 100 
parts by weight of the water vapor. However, for more 
efficient alcohol removal, it is desirable that the water 
vapor does not contain an alcohol. 
[0038] Preferably, the temperature in the vessel falls 
between 100and150°C. Ifthe temperature in the vessel 
is lower than 100°C, the aqueous EVOH composition 



produced therein could not be well fluid, and will gel in 
the vessel or will dog the vessel. More preferably, the 
temperature is not lower than 1 1 0°C, even more prefer- 
ably not lower than 120°C. On the other hand, ifthe tem- 
perature in the vessel is higher than 150"C, the EVOH 
resin will deteriorate therein. More preferably, the tem- 
perature is not higher than 140°C. 
[0039] Regarding the pressure in the vessel, if it is too 
low, the alcohol removal efficiency will be low; but if too 
high, the temperature of the EVOH solution in the vessel 
will rise and EVOH will be thermally deteriorated. Ac- 
cordingly, the pressure preferably falls between 1 and 6 
kg/cm 2 , more preferably between 1.5 and 5 kg/cm 2 , 
even more preferably between 2 and 4 kg/cm 2 . 
[0040] In the invention, the EVOH solution is kept in 
direct contact with water vapor in the vessel, and its al- 
cohol content gradually decreases. In this stage, EVOH 
is in the form of a swollen paste, not gelled, and can be 
smoothly taken out of the vessel as it is still fluid. 
[0041] EVOH dissolves in a water/methanol mixed 
solvent under atmospheric pressure, for example, at 
60 Q C to 70°C or so, but could not dissolve in a solvent 
of water alone under atmospheric pressure. However, 
we, the present inventors have found that, even when 
EVOH contains substantially water alone, it is still fluid 
in the presence of pressurized water vapor at a temper- 
ature not lower than 100 C C. As a result, we have made 
it possible to continuously treat EVOH with ease, for ex- 
ample, in a column vessel. 

[0042] The aqueous EVOH composition to be taken 
out of the vessel contains from 0 to 10 parts by weight 
of an alcohol and from 1 0 to 500 parts by weight of water, 
relative to 100 parts by weight of EVOH therein, and it 
is still fluid. 

[0043] The alcohol content of the aqueous EVOH 
composition falls between 0 and 1 0 parts by weight, but 
preferably between 0 and 5 parts by weight, more pref- 
erably between 0 and 1 part by weight, even more pref- 
erably 0 and 0.1 part by weight. As the alcohol content 
of the aqueous EVOH composition is lowered, alcohol 
vaporization is prevented in the post-treatment step of 
coagulating the composition, and the environment in 
and around the working areas can be kept good. In ad- 
dition, even when the pellets of the EVOH composition 
are washed with water at an elevated temperature for 
removing the saponification catalyst residue, they do not 
stick together. Therefore, the temperature of the wash- 
ing water can be elevated, and, as a result, the washing 
speed can be increased. 

[0044] The water content of the aqueous EVOH com- 
position falls between 1 0 and 500 parts by weight If the 
water content is smaller than 1 0 parts by weight, the flu- 
idity of the composition in the vessel will be poor. Pref- 
erably, the water content is at least 30 parts by weight, 
more preferably at least 50 parts by weight. However, if 
the water content is larger than 500 parts by weight, it 
is problematic in that the EVOH composition could not 
be stably coagulated into strands. If so, in addition, the 
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pellets produced by cutting the composition in melt often 
fuse together and theirshape is not homogeneous. Pref- 
erably, the water content is at most 300 parts by weight, 
more preferably at most 200 parts by weight. 
[0045] The aqueous EVOH composition obtained in 
the manner as herein generally contains from 0.1 to 5 
parts by weight, relative to 1 00 parts by weight of EVOH 
therein and in terms of the metal, of an alkali metal salt, 
and also salts as by-products and other impurities. 
[0046] Taken out of the vessel, the aqueous EVOH 
composition is cut into pellets. The method of cutting is 
not specifically defined. For example, a melt of the aque- 
ous EVOH composition is extruded into strands in a co- 
agulating bath, and the thus-coagulated strands are cut; 
or the aqueous EVOH composition is directly cut in melt. 
[0047] In the method of extruding it into strands in a 
coagulating bath followed by cutting them, the aqueous 
EVOH composition taken out of the vessel is first ex- 
truded in a coagulating bath through nozzles to be 
strands having a desired diameter. In this step, if the 
water content of the aqueous EVOH composition is too 
high, water will separate from the composition and the 
thus-separated water will be jetted out of nozzles to in- 
terfere with continuous formation of EVOH strands. 
Therefore, it is desirable to previously remove water 
from the aqueous EVOH composition by treating it in a 
kneader or the like, and thereafter the composition is 
extruded out through nozzles into strands in a coagulat- 
ing bath to coagulate them. The kneader may be com- 
posed of a cylinder equipped with a liquid-discharging 
port, and a screw fitted therein. 
[0048] The coagulating bath is water, but may contain 
a small amount of an alcohol. In the conventional meth- 
od in which a methanol solution or water/methanol 
mixed solution of EVOH is extruded in a coagulating 
bath, methanol must be added to the coagulating bath 
so as to lower the specific gravity of the bath for pre- 
venting the extruded strands from floating in the bath 
before they are coagulated therein. In the present inven- 
tion, however, the coagulating bath to be used may be 
water alone not containing an alcohol, since the coagu- 
lation rate of the strands extruded therein is high. The 
method of the invention is therefore superior to the con- 
ventional method, not worsening the environment in and 
around the working areas. 

[0049] Preferably, the temperature of the coagulating 
bath falls between 0°C and 50°C, and that of the molten 
aqueous EVOH composition to be extruded in the bath 
falls between 100°C and 150°C. The temperature dif- 
ference enables the coagulation of the aqueous EVOH 
composition extruded in the bath. More preferably, the 
temperature of the coagulating bath falls between 0°C 
and 30*C, and that of the molten aqueous EVOH com- 
position to be extruded in the bath falls between 1 10°C 
and 140°C. 

[0050] The coagulated strands are cut with a cutter 
into pellets. The cutter is preferably a strand cutter. 
[0051] In case where the aqueous EVOH composition 



taken out of the vessel is directly cut in melt, a hot cutting 
system or an in-water cutting system is preferred for the 
method. The nozzles through which the composition is 
extruded preferably have an orifice diameter of from 2 

5 to 5 mmij) (<j> indicates a diameter, and the same shall 
apply hereinunder), as the pellets thus formed are easy 
to handle. Fig. 2 shows one example of a hot cutter us- 
able in a hot cutting system. In this, 13 indicates an 
aqueous EVOH composition inlet port; 14 indicates a 

10 die; 15 indicates a rotary blade; 16 indicates a rotation 
axis; 17 indicates a cutter box; 1 8 indicates a cooling 
water inlet port; 1 9 indicates cooling water; 20 indicates 
a water membrane; 21 indicates a pellets take-out port; 
and 22 indicates cooling water and pellets. 

15 [0052] If the water content of the aqueous EVOH com- 
position to be cut is too high, water will separate from 
the composition and the thus-separated water will be jet- 
ted out of nozzles to interfere with stable cutting of the 
composition. Therefore, like in the case of cutting EVOH 
20 strands as above, it is also desirable to previously re- 
move water from the aqueous EVOH composition by 
treating it in a kneader or the like, and thereafter the 
composition is jetted out through nozzles and cut into 
pellets. 

25 [0053J The EVOH pellets thus obtained generally 
contain the residue of the catalyst used in saponifica- 
tion, alkali metal salts. If the catalyst residue content of 
the pellets is too high, it causes a quality problem of yel- 
lowing. Therefore, it is desirable to remove the catalyst 
30 residue by washing the pellets. The washing method is 
not specifically defined. For example, the pellets are 
washed by dipping them in water or an aqueous acid 
solution of acetic acid or the like. 
[0054] The washing temperature may fall between 0 
35 and 95°C. From the viewpoint of higher washing effi- 
ciency, the washing temperature is preferably higher. 
However, if too high, it is unfavorable as causing fusion 
of pellets. The lowermost limit of the washing tempera- 
ture is preferably at least 20°C, more preferably at least 
40 30°C, most preferably at least 40°C. In the prior art 
method, the washing temperature generally falls be- 
tween 25°C and 30°C or so. Compared with this, the 
washing temperature in the method of the invention may 
be high, which is another characteristic feature of the 
45 invention. The uppermost limit of the washing tempera- 
ture is preferably at most 80°C, more preferably at most 
70°C. After thus washed, the alkali metal salt content of 
the EVOH pellets Is preferably at most 0.05 parts by 
weight in terms of the metal, more preferably at most 
so 0.03 parts by weight. 

[0055] Preferably, at least one selected from the 
group consisting of carboxylic acids, boron compounds, 
phosphate compounds, alkali metal salts and alkaline 
earth metal salts is added to the EVOH pellets for im- 
55 proving the quality such as the thermal stability of the 
pellets. The method of adding it to the pellets is not spe- 
cifically defined, and any known method is employable. 
For example, the pellets are dipped in an aqueous so- 



6 



11 EP 1 179 546 A1 12 



tution containing at least one selected from the group 
consisting of carboxylic acids, boron compounds, phos- 
phate compounds, alkali metal salts and alkaline earth 
metal salts so that they adsorb it. 

[0056] Examples of carboxylic acids usable herein £ 
are oxalic acid, succinic acid, benzoic acid, citric acid, 
acetic acid, lactic acid and propionic acid. Preferably 
used is acetic acid, lactic acid or propionic acid, as in- 
expensive and easily available. Regarding the carbox- 
ylic acid content of the dry EVOH pellets of the invention, 
if it is too small, the pellets will be yellowed while molded 
in melt; but if too large, interlayer adhesion of the EVOH 
moldings will be poor. Therefore, the carboxylic acid 
content of the dry EVOH pellets of the invention prefer- 
ably falls between 1 0 and 5000 ppm. The lowermost lim- 
it of the carboxylic acid content is preferably at least 30 
ppm, more preferably at least 50 ppm. The uppermost 
limit of the carboxylic acid content is preferably at most 
1000 ppm, more preferably at most 500 ppm. 
[0057] Examples of phosphate compounds usable 
herein are various acids such as phosphoric acid and 
phosphorous acid and their salts. Any phosphate of any 
type of primary phosphates, secondary phosphates and 
tertiary phosphates may be added to the EVOH pellets, 
and its cation is not specifically defined. Preferred are 
alkali metal salts and alkaline earth metal salts. Above 
all, sodium dihydrogenphosphate, potassium dihydro- 
genphosphate, disodium hydrogenphosphate and dipo- 
tassium hydrogenphosphate are preferred for the phos- 
phate compound to be added to the EVOH pellets. The 
phosphate compound content of the dry EVOH pellets 
of the invention preferably falls between 1 and 1 000 ppm 
in terms of the phosphate radical. Containing a phos- 
phate compound within the preferred range, the EVOH 
moldings are prevented from being yellowed and from 
having gets and fish eyes. If the phosphate compound 
content is smaller than 1 ppm, the EVOH pellets will be 
much yellowed when molded in melt; and if higher than 
1000 ppm, the EVOH moldings will have gels and fish 
eyes. 

[0058] Examples of boron compounds usable herein 
are boric acids , borates, salts of boric acids, and boron 
hydrides, which, however, are not limitative. Concretely, 
boric acids include orthoboric acid, metaboric acid and 
tetraboric acid; borates include triethyl borate and trime- 
thyt borate; and salts of boric acids include alkali metal 
salts and alkaline metal salts of various boric acids men- 
tioned above, and borax. Of those compounds, pre- 
ferred is orthoboric acid (this is simply referred to as bo- 
ric acid). Regarding the boron compound content of the 
dry EVOH pellets of the invention, if it is too small, the 
thermal stability of the pellets is not so good; but if too 
large, the pellets will often gel and their moldability is 
often poor. Therefore, the boron compound content 
preferably falls between 10 and 200O ppm in terms of 
boron, more preferably between 50 and 1000 ppm. 
[0059] An alkali metal salt, if added to the EVOH pel- 
lets of the invention, effectively improves the interlayer 



adhesion and the compatibility of the EVOH moldings 
with other resins. The amount of the alkali metal salt to 
be in the dry EVOH pellets preferably falls between 5 
and 5000 ppm in terms of the alkali metal element, more 
preferably between 20 and 1 000 ppm, even more pref- 
erably between 30 and 750 ppm. The alkali metal in- 
cludes lithium, sodium and potassium; and the alkali 
metal sait includes salts of aliphatic carboxylic acids, 
salts of aromatic carboxylic acids, salts of phosphoric 
acids, and metal complexes. For example, they are so- 
dium acetate, potassium acetate, sodium propionate, 
sodium phosphate, lithium phosphate, sodium stearate, 
potassium stearate, and sodium ethyl enediamine- 
tetraacetate. Of those, preferred are sodium acetate, 
potassium acetate, sodium propionate and sodium 
phosphate. 

[0060] Adding an alkaline earth metal sait to the 
EVOH pellets is also preferred. Containing an alkaline 
earth metal salt, the yellowing resistance of the EVOH 
pellets may be lowered in some degree, but when the 
EVOH pellets are molded in melt, the amount of the ther- 
mally-deteriorated EVOH that may adhere to the die of 
the molding machine can be reduced. The alkaline earth 
metal salt is not specifically defined, including, for ex- 
ample, magnesium salts, calcium salts, barium salts 
and beryllium salts. Especially preferred are magnesi- 
um salts and calcium salts. The anion of the alkaline 
earth metal salt is not also specifically defined, but pre- 
ferred are aliphatic carboxylate anions and phosphate 
anions. Above all, especially preferred are magnesium 
acetate, calcium acetate, magnesium propionate, calci- 
um propionate, magnesium phosphate and calcium 
phosphate. The alkaline earth metal content of the dry 
EVOH pellets of the invention preferably falls between 
1 0 and 1 000 ppm in terms of the metal, more preferably 
between 20 and 500 ppm. If the alkaline earth metal salt 
content is smaller than 1 0 ppm, the long-run workability 
of the EVOH pellets will be not so good; but if larger than 
1000 ppm, the EVOH pellets will be much yellowed 
when molded in melt. 

[0061] The EVOH pellets are generally dried. After 
dried, the water content of the dry EVOH pellets is gen- 
erally at most 1 % by weight, but preferably at most 0.5 
% by weight. Compared with conventional EVOH pellets 
that are produced by coagulating an alcohol - containing 
EVOH solution into strands in a coagulating bath fol- 
lowed by cutting the resulting strands into pellets, the 
EVOH pellets of the invention that are produced by ex- 
truding the aqueous EVOH composition of the invention 
into strands followed by cutting them into pellets can be 
dried rapidly, and this is still another characteristic fea- 
ture of the invention. Accordingly, the time for drying the 
EVOH pellets of the invention can be shortened, and it 
saves the production costs of the pellets. 
[0062] The drying method is not specifically defined, 
for which, for example, preferred is static drying or flow 
drying. If desired, a multi-stage drying method compris- 
ing a combination of some different drying modes is em- 
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ployable herein. For example, the EVOH pellets are first 
dried in a flow drying mode, and then in a static drying 
mode. 

[0063] The aqueous EVOH composition of the inven- 
tion can be well dried in any one-step drying method, 
though conventional EVOH compositions require a 
combination of some different drying methods for effi- 
ciently drying them. Accordingly, not only the drying time 
can be shortened in the invention but also the latitude 
in the drying process in the invention is broadened. This 
is stili another advantage of the invention. 

EXAMPLES 

[0064] The invention is described more concretely 
with reference to the following Examples, which, how- 
ever, are not intended to restrict the scope of the inven- 
tion. Fig. 1 is a schematic view showing the apparatus 
used in Example 1 for producing EVOH pellets. In this, 
the starting material, EVOH solution is introduced into 
a plate column 1 at its uppermost tier 2, and water vapor 
is introduced thereinto at the lowermost tier 3. The 
EVOH solution moves downward in the column 1 while 
the water vapor moves upward therein, and therefore 
the two are contacted with each other in countercurrent 
flow. A mixed vapor of water and methanol are led out 
through the top 4, and it is condensed in a condenser 
23 and the resulting aqueous methanol solution is re- 
covered. The aqueous EVOH composition is taken out 
through the bottom 5, and led into a kneader6. Through 
the discharge port 7 of the kneader 6, water that con- 
tains a small amount of methanol is discharged out; and 
aqueous EVOH strands 9 are extruded through the die 
8. The aqueous EVOH strands 9 are led into the coag- 
ulation liquid 11 filled in a coagulation bath 10, in which 
they are coagulated, and then the thus-coagulated 
strands are cut with a strand cutter 12 into pellets. 

Example 1 : 

[0065] An EVOH solution containing 100 parts by 
weight of EVOH having an ethylene content of 32 mol% 
and a degree of saponification of 99.5 mol%, 100 parts 
by weight of methanol, 50 parts by weight of water and 
2 parts by weight, in terms of sodium, of sodium acetate 
was continuously introduced into a 1 0-tier plate column 
having a column diameter of 0.3 m, at its uppermost tier 
at a flow rate of 52 kg/hr, while water vapor was jetted 
thereinto at the lowermost tier of the column at a flow 
rate of 86 kg/hr, so that the EVOH solution was contact- 
ed with water vapor in countercurrent flow in the column. 
The temperature in the column was 130°C, and the 
pressure therein was 3 kg/cm 2 . The methanol vapor and 
water vapor led out of the column through its top was 
condensed in a condenser, and the resulting aqueous 
methanol solution was recovered. The aqueous EVOH 
composition thus produced was taken out of the column 
through its bottom. This contained 0.05 part by weight 



of methanol, 105 parts by weight of water and 2 parts 
by weight, in terms of sodium, of sodium acetate, rela- 
tive to 1 00 parts by weight of EVOH therein. 
[0066] Next, the aqueous EVOH composition was led 

5 into a kneader equipped with a discharge port and hav- 
ing a diameter of 50 mm and a length of 660 mm [UD 
= 13.2), at a flow rate of 41 kg/hr. The screw revolution 
in the kneader was 1 00 rpm. The aqueous EVOH com- 
position thus led out through the discharge port con- 

10 tained 0.03 part by weight of methanol, 63 parts by 
weight of water and 1 .2 parts by weight, in terms of so- 
dium, of sodium acetate relative to 1 00 parts by weight 
of EVOH therein, and its temperature was 118°C. Next, 
this was extruded into a coagulating bath of water at 

is io°C through four nozzles (each having a diameter of 
6 mm), and coagulated to be strands. The strands were 
led out of the coagulating bath, and cut with a strand 
cutter into pellets. 

[0067] The thus-obtained pellets were washed with 
20 water at 50°C to thereby lower the sodium acetate con- 
tent thereof to 0.002 % by weight in terms of sodium. 
While washed with water, the pellets did not fuse togeth- 
er. After thus washed, the pellets were dipped in an 
aqueous solution containing 0.09 % of acetic acid and 
25 0.022 % of sodium dihydrogenphosphate for 2 hours, 
and then dewatered. Next, these were dried at 100°C 
to thereby lower the water content thereof to 0.2 % by 
weight, for which the drying time taken was 3 hours. The 
dried pellets contained 51 0 ppm of acetic acid, 52 ppm 
30 of sodium element, and 1 07 ppm of phosphate radical. 
These were usable for various moldings. 
[0068] In this process, methanol did not vaporize in 
air, and the working environment was good. 



[0069] The same process as in Example 1 for produc- 
ing an aqueous EVOH composition was repeated, ex- 
cept that water vapor was jetted into the plate column 
40 at its lowermost tier at a flow rate of 42 kg/hr, that the 
temperature in the column was 1 24°C and that the pres- 
sure therein was 2.5 kg/cm 2 . Herein obtained was an 
aqueous EVOH composition containing 0.8 part by 
weight of methanol and 1 02 parts by weight of water rel- 
45 ative to 100 parts by weight of EVOH therein, through 
the bottom of the column. 

[0070] In this process, methanol did not vaporize in 
air, and the working environment was good. 

so Example 3: 

[0071 ] The same process as in Example 1 for produc- 
ing an aqueous EVOH composition was repeated, ex- 
cept that an EVOH solution containing 100 parts by 
55 weight of EVOH having an ethylene content of 55 mol% 
and a degree of saponification of 90.5 mol% and 185 
parts by weight of methanol was used as the starting 
material. Herein obtained was an aqueous EVOH com- 
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position containing 0.08 part by weight of methanol and 
87 parts by weight of water relative to 100 parts by 
weight of EVOH therein, through the bottom of the col- 
umn. 

[0072] In this process, methanol did not vaporize in 5 
air, and the working environment was good. 

Example 4: 

[0073] 300 kg of an EVOH solution containing 100 
parts by weight of EVOH having an ethylene content of 
32 mol% and a degree of saponification of 99.5 mol%, 
140 parts by weight of methanol and 90 parts by weight 
of water was fed into a 500-liter tank vessel, and water 
vapor was continuously jetted into the vessel through its 
lower part at a flow rate of 75kg/hr, The temperature in 
the vessel was 138°C, and the pressure therein was 4 
kg/cm 2 . The methanol vapor and water vapor were led 
out of the vessel through its upper part and condensed 
in a condenser, and the resulting aqueous methanol so- 
lution was recovered. After 10 hours for which water va- 
por was kept jetted into the vessel, jetting it thereinto 
was stopped, and the resulting aqueous EVOH compo- 
sition was taken out of the vessel through its bottom. 
This contained 7 parts by weight of methanol and 1 25 
parts by weight of water relative to 100 parts by weight 
of EVOH therein. 

[0074] In this process, methanol did not vaporize in 
air, and the working environment was good. 

Example 5: 

[0075] The same process as in Example 1 was re- 
peated, except that an EVOH solution containing 100 
parts by weight of EVOH having an ethylene content of 
17 mol% and a degree of saponification of 99.1 mol%, 
85 parts by weight of methanol, 85 parts by weight of 
water and 3 parts by weight, in terms of sodium, of so- 
dium acetate was used. Dried at 100°C for 6 hours, the 
EVOH pellets had a lowered water content of 0.2 % by 
weight. The dried pellets contained 550 ppm of acetic 
acid, 61 ppm of sodium element, and 114 ppm of phos- 
phate radical. These were usable for various moldings. 

Example 6: 

[0076] The same process as in Example 1 was re- 
peated except that ethanol was used in place of meth- 
anol. Herein obtained was an aqueous EVOH composi- 
tion containing 0.4 part by weight of ethanol, 107 parts 
by weight of water and 2 parts by weight, in terms of 
sodium, of sodium acetate relative to 100 parts by 
weight of EVOH therein, through the bottom of the plate 
column. Next, also In the same manner as in Example 
1 , the composition was passed through a kneader, then 
coagulated into strands, cut into pellets, washed with 
water, dipped in an aqueous solution of acetic acid and 
sodium dihydrogenphosphate, and dewatered. Dried at 



100°C for 3 hours, the EVOH pellets had a lowered wa- 
ter content of 02. % by weight. The dried pellets con- 
tained 480 ppm of acetic acid, 47 ppm of sodium ele- 
ment, and 95 ppm of phosphate radical. These were us- 
able for various moldings. 

Example 7: 

[0077] An EVOH solution containing 100 parts by 
weight of EVOH having an ethylene content of 32 mor% 
and a degree of saponification of 90.5 mof%, 1 00 parts 
by weight of methanol, 50 parts by weight of water and 
2 parts by weight, in terms of sodium, of sodium acetate 
was continuously introduced into a 1 0-tier plate column 
having a column diameter of 0.3 m, at its uppermost tier 
at a flow rate of 52 kg/hr. while water vapor was jetted 
thereinto at the lowermost tier of the column at a flow 
rate of 86 kg/hr, so that the EVOH solution was contact- 
ed with water vapor in countercurrent flow in the column. 
The temperature in the column was 130°C, and the 
pressure therein was 3 kg/cm 2 . The methanol vapor and 
water vapor led out of the column through its top was 
condensed in a condenser, and the resulting aqueous 
methanol solution was recovered. The aqueous EVOH 
composition thus produced was taken out of the column 
through its bottom. This contained 0.05 part by weight 
of methanol, 1 05 parts by weight of water and 2 parts 
by weight, in terms of sodium, of sodium acetate, rela- 
tive to 100 parts by weight of EVOH therein. 
[0078] Next, the aqueous EVOH composition was led 
into a kneader equipped with a discharge port and hav- 
ing a diameter of 50 mm and a length of 660 mm (L/D 
= 13.2), at a flow rate of 41 kg/hr. The screw revolution 
in the kneader was 1 00 rpm. The aqueous EVOH com- 
position thus led out through the discharge port con- 
tained 0.03 part by weight of methanol, 63 parts by 
weight of water and 1 .2 parts by weight, in terms of so- 
dium, of sodium acetate relative to 1 00 parts by weight 
of EVOH therein, and its temperature was 118 P C Next, 
this was extruded out through a die with 6 orifices each 
having a diameter of 3 mm, and cut with a hot cutter with 
four blades, at a distance of 0.05 mm from the die. The 
revolution of the cutter blades was 1200 rpm. 
[0079] The thus-obtained pellets were washed with 
water at 50°C to thereby lower the sodium acetate con- 
tent thereof to 0.002 % by weight in terms of sodium. 
While washed with water, the pellets did not fuse togeth- 
er. After thus washed, the pellets were dipped in an 
aqueous solution containing 0.09 % of acetic acid and 
0.022 % of sodium dihydrogenphosphate at 50°C for 4 
hours, and then dewatered. Next, these were dried in a 
drying oven to thereby lower the water content thereof 
to 0.2 % by weight. The dried pellets contained 400 ppm 
of acetic acid, 35 ppm of sodium element and 88 ppm 
of phosphate radical. These were usable for various 
moldings. 
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Example 8: 



[0080] The same process as in Example 7 was re- 
peated, except that an EVOH solution containing 100 
parts by weight of EVOH having an ethylene content of 
17 mol% and a degree of saponification of 99.1 mol%, 
85 parts by weight of methanol, 85 parts by weight of 
water and 3 parts by weight, in terms of sodium, of so- 
dium acetate was Introduced into the plate column. 
While washed with water at 50°C, the pellets obtained 
herein did not fuse together. The dried pellets contained 
450 ppm of acetic acid, 40 ppm of sodium element and 
94 ppm of phosphate radical. These were usable for var- 
ious moldings. 

Example 9: 

[0081] The same process as In Example 7 was re- 
peated except that ethanol was used in place of meth- 
anol. Herein obtained was an aqueous EVOH composi- 
tion containing 0.4 part by weight of ethanol, 107 parts 
by weight of water and 2 parts by weight, in terms of 
sodium, of sodium acetate relative to 100 parts by 
weight of EVOH therein, through the bottom of the plate 
column. Next, also in the same manner as in Example 
7, the composition was passed through a kneader, then 
cut into pellets with a hot cutter, washed with water, 
dipped in an aqueous solution of acetic acid and sodium 
dihydrogenphosphate, and dewatered. While washed 
with water at 50°C, the pellets did not fuse together. Af- 
ter dried, the pellets contained 410 ppm of acetic acid, 
44 ppm of sodium element and 90 ppm of phosphate 
radical. These were usable for various moldings. 

Comparative Example 1 : 

[0082] A solution of EVOH of the same type as in Ex- 
ample 1 , having an ethylene content of 32 mol% and a 
degree of saponification of 99.5 mol%, which contained 
100 parts by weight of methanol, 50 parts by weight of 
water and 2 parts by weight, in terms of sodium, of so- 
dium acetate relative to 100 parts by weight of EVOH 
therein, was extruded into a coagulating bath comprised 
of 10 % by weight of methanol and 90 % by weight of 
water at 10°C through four nozzles (each having a di- 
ameter of 6 mm), and coagulated to be strands. The 
strands were led out of the coagulating bath, and cut 
with a strand cutter into pellets. The thus-obtained pel- 
lets were washed with water at 50*C to thereby lower 
the sodium acetate content thereof to 0.002 % by weight 
in terms of sodium. While washed with water, the pellets 
significantly fused together. After thus washed, the pel- 
lets were dipped In an aqueous solution containing 0.09 
% of acetic acid and 0.022 % of sodium dihydrogen- 
phosphate for2 hours, and then dewatered. Next, these 
were dried at 1 00°C in the same manner as in Example 
1, butittook35 hours to lower the water content thereof 
to 0.2 % by weight. The dried pellets contained 51 0 ppm 



of acetic acid, 53 ppm of sodium element, and 1 04 ppm 
of phosphate radical. 

Comparative Example 2: 

5 

[0083] A solution of EVOH as in Example 5, having 
an ethylene content of 1 7 mol% and a degree of sapon- 
ification of 99.1 mol%, which contained 85 parts by 
weight of methanol, 85 parts by weight of water and 3 

10 parts by weight, in terms of sodium, of sodium acetate 
relative to 100 parts by weight of EVOH therein, was 
extruded into a coagulating bath comprised of 5 % by 
weight of methanol and 95 % by weight of water at 1 0°C 
through four nozzles (each having a diameter of 6 mm). 

is However, as the EVOH solution was poorly coagulated, 
its strands soon cut, and it was impossible to further con- 
tinue the process. 



Comparative Example 3: 



20 



[0084] An EVOH solution containing 100 parts by 
weight of EVOH having an ethylene content of 32 mol% 
and a degree of saponification of 90.5 mol%, 1 00 parts 
by weight of methanol, 50 parts by weight of water and 
25 2 parts by weight, in terms of sodium, of sodium acetate 
was extruded into a coagulating bath comprised of 10 
% by weight of methanol and 90 % by weight of water 
at 10°C through six nozzles (each having a diameter of 
3 mm), and coagulated to be strands. However, the 
30 strands cut very often, and it was impossible to stably 
form them. The strands were led out of the coagulating 
bath , and cut with a strand cutter into pellets. The thus- 
obtained pellets were washed with water at 50°C, but 
they significantly fused together. In this process, pellets 
35 usable for various moldings could not be obtained. 
[0085] As described in detail hereinabove with refer- 
ence to its preferred embodiments, the invention pro- 
vides a method for producing an aqueous EVOH com- 
position that ensures efficient removal of alcohol not 
40 worsening the environment in and around working are- 
as. It also provides EVOH pellets of the aqueous com- 
position, which can be produced stably and can be 
washed rapidly. 

[0086] While the invention has been described in de- 
45 tail and with reference to specific embodiments thereof, 
it will be apparent to one skilled in the art that various 
changes and modifications can be made therein without 
departing from the spirit and scope thereof. 



so 



Claims 

1 . A method for producing an aqueous ethylene-vinyl 
alcohol copolymer composition, which comprises 
introducing an ethylene-vinyl alcohol copolymer so- 
lution that contains at least 50 parts by weight, rel- 
ative to 1 00 parts by weight of the ethylene-vinyl al- 
cohol copolymer therein, of an alcohol having a boil- 



10 




ing point of not higher than 100°C, into a vessel, 9. 
and contacting it with water vapor in the vessel, 
thereby letting the alcohol out along with water va- 
por and taking the resulting aqueous ethylene- vinyl 
alcohol copolymer composition that contains from 5 
0 to 10 parts by weight of the alcohol and from 10 
to 500 parts by weight of water, relative to 1 00 parts 
by weight of the ethylene-vinyl alcohol copolymer 10. 
therein, out of the vessel. 



The method for producing an aqueous ethylene-vi- 
nyl alcohol copolymer composition as claimed in 
claim 1 , wherein the ethylene-vinyl alcohol copoly- 
mersolution is continuously introduced into the ves- 
sel. 
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11. 



The method for producing an aqueous ethylene-vi- 
nyl alcohol copolymer composition as claimed in 
claim 1 or 2, wherein the ethylene-vinyl alcohol co- 12. 
polymer solution is contacted with water vapor in a 20 
column vessel. 



The method for producing an aqueous ethylene-vi- 
nyl alcohol copolymer composition as claimed in 
any of claims 1 to 8, wherein the ethylene content 
of the ethylene-vinyl alcohol copolymer falls be- 
tween 3 and 70 mol% and the degree of saponifi- 
cation thereof is at least 80 mol%. 

Ethylene-vinyl alcohol copolymer pellets which are 
produced by cutting the aqueous ethylene-vinyl al- 
cohol copolymer composition obtained in accord- 
ance with a method of any of claims 1 to 9. 

Ethylene-vinyl alcohol copolymer pellets as claimed 
in claim 1 0, wherein a melt of the aqueous ethylene- 
vinyl alcohol copolymer composition is extruded in- 
to strands in a coagulating bath and the thus-coag- 
ulated strands are cut. 

Ethylene-vinyl alcohol copolymer pellets as claimed 
in claim 1 0, wherein the aqueous ethylene-vinyl al- 
cohol copolymer composition is cut in melt. 



4. The method for producing an aqueous ethylene-vi- 
nyl alcohol copolymer composition as claimed in 
any of claims 1 to 3, wherein the ethylene-vinyl al- 25 
co hoi copolymer solution is contacted with water 
vapor in countercurrent flow. 

5. The method for producing an aqueous ethylene-vi- 
nyl alcohol copolymer composition as claimed in 30 
claim 4, wherein the ethylene-vinyl alcohol copoly- 
mer solution is introduced into the vessel through 

its upper part with water vapor through its lower 
part, and the aqueous ethylene-vinyl alcohol copol- 
ymer composition is taken out of the vessel through 35 
its lower part with the alcohol being let out through 
its upper part along with water vapor. 

6. The method for producing an aqueous ethylene-vi- 
nyl alcohol copolymer composition as claimed in 40 
any of claims 1 to 5, wherein the amount of water 
vapor to be introduced into the vessel falls between 

0.3 and 30 times in terms of the ratio by weight to 
the amount of the ethylene-vinyl alcohol copolymer 
solution introduced thereinto. 45 



7. The method for producing an aqueous ethylene-vi- 
nyl alcohol copolymer composition as claimed in 
any of claims 1 to 6, wherein the temperature in the 
vessel in which the ethylene-vinyl alcohol copoly- so 
mer solution is contacted with water vapor falls be- 
tween 100°C and 150°C and the pressure therein 
falls between 1 and 6 kg/cm 2 . 



8. The method for producing an aqueous ethylene-vi- 55 
nyl alcohol copolymer composition as claimed in 
any of claims 1 to 7, wherein the alcohol is metha- 
nol. 
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